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9:12 
GG2. Effects of intervocalic consonant characteristics on 
vowel-to-vowel coarticulation. R.J. Klich (Speech and Hearing 
Clinic, Kent State University, Kent, Ohio 44242) 
Two male subjects produced VCV syllables that were com- 
posed of all possible combinations of the vowels/i,a,u/and 
the consonants /p,b,t,d,f,v,s,z/; each syllable was repeated 
three times. The second formant frequencies of the vowels 
were measured in the steady state and at the consonant bound- 
aries from wide-band spectrograms. The most obvious finding 
was that both the steady-state and boundary frequencies were 
lower with voiced consonants than with voiceless consonants. 
In addition, the extent of the transition for voiced consonants 
was greater than for voiceless consonants, particularly in 
symmetrical VCV syllables. These findings concerning voicing 
probably are associated with the differential articulatory ad- 
justments required for making the voicing contrast. Fricative 
and alveolar consonants tended to elevate the steady-state 
frequencies of the vowels, but these effects were not as marked 
as those for voicing. Place of articulation had the greatest 
effect on the extent of both the VC and CV transitions. Differ- 
ences between subjects and for particular vowel contexts 
probably are associated with differences in the extent and 
nature of articulatory adjustments required for the production 
of VCV syllables. 
9:24 
GG3. Pitch of voiced and whispered vowels. R.E. McGlone 
and W.H. Manning (Department of Speech, University of 
Nebraska, Lincoln, Nebraska, 68508) 
The sound source for whispered vowels is considered air 
flow turbulence rather than pulsated flow from vocal-fold vi- 
brations, These latter vibrations usually are considered to 
create the sensation of pitch. Yet, there is some evidence 
[G.J. Harbold, J. Acoust. Soc. Am. 30, 600 (1958)] that 
vowels maintain the same pitch relationship to each other 
whether voiced or whispered. The purpose of this study was to 
determine and compare the pitch ratings of vowels produced by 
both sound sources. Four male speakers recorded vowels 
/i, i, u, o ,•e/ in hV syllables both whispered and vocalized. All 
possible syllable pairs were edited together within the same 
condition; whispered and voiced were not mixed. These pairs 
were played to 40 judges who indicated which of the pair had 
the higher pitch. From these judgments, rankings from high- 
est to lowest pitched vowels were made. Differences occurred 
between voiced and whispered vowels of this study, and be- 
tween voiced of this study and Harbold's voiced; but whispered 
vowels of the two studies were extremely similar with rho of 
0.9. Results suggest that whispered vowels have distinct pitch- 
perceived qualities. 
9:36 
GG4. Fundamental frequency characteristics and perceived age 
of adult male speakers. Y. Horii (Department of Audiology and 
Speech Science, Purdue University, West Lafayette, Indiana 
47907) and W.J. Ryan (Department of Communicative Disor- 
ders, University of New Mexico, Albuquerque, New Mexico 
87131) 
This study investigated acoustic correlates of aging in the 
voice. In particular, the mean fundamental frequency (f0) and 
f0 variability of 57 adult male speakers obtained by a direct 
age estimation experiment. The results showed that the mean 
f0 was positively correlated with the perceived age while the 
f0 variability was, not significantly related to the perceived age 
of the speakers. The magnitude of the correlation between the 
perceived age and the meanf 0 was significantly greater than 
between the chronological age and the mean f0, suggesting that 
the listeners tended to associate perceived aging with higher 
average f0- The correlation increased significantly when only 
those speakers upon whose perceived age the listeners closely 
agreed (regardless of the accuracy of the estimates) were 
examined. 
9:48 
GG5. Spectral harmonic and nonharmonic levels and roughness 
severity ratings for normal and abnormally rough vowels. R.L. 
Whitehead and K.O. Jones (National Technical Institute for the 
Deaf, Rochester, New York 14623) 
The purpose of this study was to investigate the relationship 
between spectral harmonic level (SHL)--spectral nonharmonic 
(noise) level (SNL) differences and degree of perceived vocal 
roughness. Other investigators [Sansone and Emanuel, J. 
Speech Hearing Res. 13, 489 (1970)] have postulated that a 
trading relationship exists between harmonic and nonharmonic 
spectral energy as voices vary in degree of vocal roughness. 
In the present study, 15 normal-speaking adult males phonated 
the vowels /u/, /i/, /a/, and/•e/, first normally and then 
with simulated abnormal vocal roughness at one intensity. 
Tape loops were constructed from each vowel recording and 
individually played into a narrow-band graphic wave analyzer 
to plot (a) the intensities of the first five harmonics, and (b) 
the intensities of the spectral nonharmonic energy. The differ- 
ences between the mean SHL and mean SNL for each normal 
and abnormally rough vowel phonation was correlated with 
judges' median ratings of the degree of perceived vocal rough- 
ness. Significant (p <0.01) correlation coefficients were 
obtained. 
10:00 
GG6. Comparison of intelligibility with duration and pitch con- 
trol in the speech of deaf children. R.B. Monsen and E.R. 
Leiter (Central Institute for the Deaf, St. Louis, Missouri, 
63110) 
Two measurements of prosody were made from the connected 
speech of 37 hearing-impaired and six normally hearing ado- 
lescents: (1) average word duration, and (2) amount of variation 
in fundamental frequency. The intelligibility of the subjects was 
measured by scoring the performance of 50 normal listeners. 
A significant (negative) correlation was found between average 
word duration and intelligibility, and a slightly higher (also 
negative) correlation between the duration of function words and 
intelligibility. In contrast, linguistically appropriate pitch con- 
trol, as measured by the amount of F 0 variation, does not cor- 
relate with speech intelligibility. That is, the speech of both 
intelligible and highly unintelligible speakers may exhibit a 
large amount of F 0 variation. The amount of F 0 variation is 
probably an inadequate measure of pitch control, since it takes 
into account neither the appropriateness of F 0 variation nor any 
of the following three deviations common among deaf talkers: 
(1) F 0 quaver, (2) F 0 discontinuity, and (3) diplophonia. [Sup- 
ported by NINDS Grant NS 03856. ] 
10:12 
GG7. Stop cognate production in cerebral palsied speakers. 
A. Farmer (Ithaca College, Ithaca, New York 14850) 
Stop cognate production was analyzed for five predominantly 
athetotic and five predominantly spastic cerebral-palsied 
speakers. Tape recordings from a spontaneous naming task 
were analyzed phonetically and spectrographically. Voice onset 
time (VOT) analysis indicated that these subjects attempted to 
use distinct categorical voiced and voiceless bilabial, apical, 
and velar stops. Voicing errors were primarily of the lead for 
lag, or voiced for voiceless nature. Further, the athetoids as 
a group produced longer and more variable VOTs than the 
spastics. This difference was statistically significant for 
(p,t,k). The results are discussed in reference to the natures 
of the neuromuscular disorders. 
10:24 
GG8. Vowel harmony in Montreal French. M. Yaeger (Univer- 
sity of Montreal, Montreal, Quebec, Canada, and Department 
of Electrical Engineering and Computer Science, University of 
California, Berkeley, California 94720) 
This paper investigates some systematic properties of the 
French phonological system spoken in Montreal. The vowel 
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